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Asynchronous computer conferencing (ACC) was invcstiguted as tin ullernutive m
residenl [raining for the A.rmj Reseme Component (RC). Specifically, the goals were 10
( 1) evaluate the perform~ilce and ~hroughput of ACC as com~tired with trtiditional
Resideni School instruction and (2) determine the cost. effectweness of dcvelopirsg und
im .Iementing ACC. Fourteen RC students took a module of’ Ihe Army Engineer Officer

xA vancw.f CJUr5e (EOAC) via ACC, Course ~opics included Army doclrine, lechnicul
engineering subjects, l~adership, and presentation skills, Resident con[erst wus wlupte(.1 for
prcsenlislion via ACC. The rograms of instruction for ACC and the tquiviilen[ residenl

Ecourse were identical; only I e media used for preseniulion were chunged, Performance on
ICSIS, homework, and practical exercises; self-assessments of Ieiirnin ; Throughput; isnd cost

id:Ita were [he nleusures of inlerest. Comparison dti[u were collecte on RC studen[s Iukirrg
the course in residence. Results indicated lhat there were no pcrformunce difference
bc[ween Ihc Iwo groups. Studenls inking the course via ACC perceived grcuter Icurning
hcnefil lhan did students toking the course in residence, Resident throughput was Superior
to .ACC ihrcrughpul, bolh in lerms of numbers of’sludent$ complclirsg und lime m complcle
the course. In spite of [his fisct, however, ACC was more cosl-effective thu~ residcnl
Irilllliflg,

INTRODUC’HON

In its efforts to mainiain ovcrull readiness, [he U. S,
Army is faced with some unique challenges in [Iuining
its IWO Reserve Com4poncnts fRC) .- the Army Reseme
and [he National (hard. Training is a key aspect of
rcadinms; however, geo raphical dispersion and limited

htraining time make it di ICUII to provide adeq~ate
lraining for [he RC. These difficulties are further
complicmed by the inability of resident trkinin~
commonly viewed as the best the Army has to offer, to
accommodate civilian job and farnil) responsibilities
~nd by the costliness of resident tramin . Indeed.
trainln$ soldiers at residcm schools hasL crime so
expenswe Ihat the U, S, Army Training and Doctrine
Commond (TRADOC, 198 1) has pr,.)posed a SO%
reduction in the number of soldiers ~lttcnding resident
prcsgrums hy 200’7,

‘1.hc lnlp(lrt;ln~’c r)f u well.[r:llned 14(’cunn{)t he
[)vcrcn}~]ll;~~lzcll, h{) vcvcr, for ii rrltikef up n,[)rc IIUII

5WZCof [hc I{)IiIl Ar,ny filrcngth, (’!cilrlv, then.
ulternalivc IIJC:IIl\ of meciing ihc cducNIioIIul
requirements of the R(,’ urc nccdcd, ‘1’11: purp IJsct~f
this pupct is I(J ~ilnltlli~ri~c an invcsligilti[)~ [)f one SIICII
ullernntivc, “I”hc gIMl\ of the invc~lig:ltton were m
( 1) develop :Ind test u new lruinin4 ~q)li{m, which used
tisynchr~mou! coltlputcr confcrcnulng (A{ T’) uhwrg with
an inlcgrulcd nnckugc of ci)rllj]~llcr .ittltl~illistered und

{rildi(ionul mcditi ~hul could he delivered in the soldiers’
homes ~nd which would maintain the qualit of truining

1’I pically found in Ihe rcsidcnl school, and ( determine
i II c cosl-effectiveness rsf developing and imp emen[in~

the ACC alternative.

W@HMMWW~

Asynchronous computer conferencing is a means
for communicating from diflcrent locations at different
times (i.e., asynchronously) using a computer network.
For [raining purposes, an “electronic classroom” is
established by connectin

!
all students with each other

and with [he Instructions staff A student or instrucmr
can participate in the chissroom from any location iiI
nny time using exisling telephone lines and a compuler
equipped wi[h u modcm. Students can work
indivitfuully by uccessin

??
repricka$ed Ietirning

mis[erials or cirn use A M a vehicle to work together
in groups, tisk qucstitms of [he instructor, tutor Ihcir
cl: Issmutcs, or Shilrc lhcir thou hts and expcricncc~.

\Instructors cisn direct imfividua sludy, conduct :tmisll
group instruction, answer qucslionn, give remccfitil
Inst;uclitm, umf i]r~widc I}crformuncc f~c(lhilck 10 Ihc
Stlldcrlls,

As Ihc ntimc implies, IIN)SI of the inslrucli(m
dclivcrcd viii A(T is m.ccs~ed asytichttjnously, ‘Ilot ii,
m~t ever-y)rsc InusI purticipis{c al the srimc time, ‘Ilis
flcxlhilit of scheduling milkcs A(.T qui[c uduplivc to

{pcrsonu time c{)n~lruinl$ llowevcr, II UISO IIICUIM th:ll
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there are built-in lime delays before all students receive
the instruction and th~t certain activities, such iJs group
discussions, will ~ake Ion er than they would in the f~cc-

[to-face environment. W en lime delays are not

L
ractical, ACC iIllows for synchronous communication.
ere, all students access ACC al the same time and

work together to accomplish a given [ask, When the
task is completed, they return to the asynchronous
mode,

METHOD

eMkifuLrlu
~. Fourteen RC officers ( 13 males;

1 female) took Phase III of the En ineer Officer
[Advanced Course (EOAC) by AC (see below for a

descrip[i(m of the course). Comparison dam were
collecled on a comrol group, which consisled of RC
students taking the same course in residence a[ the U. S
Army E,lgirreer School (USAE-S) during the period
from October 1986 through June 1989.

~, The instructional staff consisted of a
civilian full-time course manager/administrator
responsible for the overall o era[ion of the course and
three parl-time instructors. h e parl-time instructor
responsibilities included direcling the group discussions,
providing remeaial inslruclion, and/or monitoring
sludent progress.

The course consisted of Module 6 of the EOAC as
it was taught by the USAES in 1987-88. EOAC is a
mid-level course for officers in the grades of lieutenant
and captain. Engineer officers must complele EOAC
before they can be prol~loted to manor. It was felt tha[

dthe partici ants in this group word be malure, bc
(?eommitte to the RC, and be more apt 10 have either

personal computer experience or the ability 10 learn
quickly to use computers.

Further, the 66-hour Pro ram of Instruction (PO])
8for Module 6 of EOAC inch es a mix of technical and

Ieadershi objectives. There is a stated instructional
Egoal for t e development of $rottp skills through small

group instruction and group interaction, an ideal

●pplication of ACC, Nine technical topics, which
included Army doctrine (eg., rear operations) and

M
engineering e ,, brid$ing asphalt production), were
Iau ht. The

$
I was identical for the A(X and

res dent classes.

Csumdksku

The structure und content of courses ns taught ut
the Residclit Sch(ml were adopled. iIs the were judged
to be the trcst Iruinin Ihc Arm hud to o fer, “Thus,

“b J 1m~t.trials from (Iw 1: AC resl enl course were tidtiplcd
for use in the A(”C’ crrvironmenl. When Iaught in
residence, Module h of KOAC consists of wmix of
classroom Iecturcs, lend through pruclicwl exercises,
compute r-us5istct! imlruclion, rind n culmirmting

1’
racllcgl exercise, ‘Ilc ACC course wtis nd:lpted 10

nclude paper -hu%cd rcudings and pr(d~lcrns, compulcr-

wsisted instruction, video tapes, and computer
Conferencing discussion. Procedures for accom Iishing

!such an adapt ti[ion are fully discussed in “Distri uted
Tr~ining for the Reseme Cornponenl: Course
Conversion and Im Iemeniaiion Guidelines” (Hahn,

[Harbour. Wells, Sc urman, and Daveline, 1990).

Each student was provided wi~h an IBM XT
computer with 20-megabyte hard disk, color moni[or,
and printer, Software and courseware loaded on each
computer consisied of (1) a specially developed course
mar-m ement system and communications pack;lge

k(whit w~s hosted on the CONFER 1! conferencing
system at M’ilyne Stale University); (2) compulcr -
assisted instruction and lests; (3) a word processing
package; and (4) a spreadsheet, Prinled course
malerlals were also provided,

The course was conducted fro.n September 198810
April 1989. Students were mailed their computer
equipment with written assembly and o crating

finstructions and course malerials, In a diiion, they
were provided with a toll free “ho[ line” telephone
number for resolving hardware/software problems.

Part-time instructional staff were provided with
equipment and software identical (o that of [he
students. In addition, they were iven a 40-hour

Rlrtiining course on operiltlng lhe ardware/softwar~,
instructional responsibilities, and teach ing/mo[ivalional
techniques. Instwctional staff and researchers met
together to conduct this training using a combination of
lecture and hands-on praclice with the ~ornputer.

and AJM.IYW

Four types of data were cokted:
measures -.

~)performance
test, ractical exercise, and omework

Jscores; (2) attitu inal measures”- pre- and post-course
studen[ Pcrcepti>,u of their amount of knowledge on
Ihe course to ies; C-,) throughput measures -“ rates of

1’
k

course corn; etion, .ild (4 mst measures -- costsof
converting and cxeeutin t e awse. Comparisons of
the resident to the A C& eoume we:e mad? using
appropriate anal isof varia.net (ANWA~ and

?multivariate ana ysis of variance (MAFiO\ A)
procedures for a two-group design.

RESULTS

As shown in Tilblc 1, there WCICno rcliisblc
differences between IIle test, homework, or prticlicill
exercise scores of s[udcnts itl residence vs those in AL’(..
‘flu misrginalty significiln[ MANC)VA on overa!l
homework scores wus explored using univariote
ANOVAs on [he individual ht~rncwork scores, N()
iignificflnt (Ii ffcrcnces bctwccn groups were iound.
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Table 1
Student Pcrfornmnce Scores

Kc!ud.!m &

}{omework 88.8% 9~07c Lambda =0.95

Perce ed Perfo miincdkwJltsiv r

Both ACC and resident students provided ratings of
[heir skill level in the content areas both before and
after taking the course. Pre-course skill ratings did not
differ between the two groups.

Pre-pest differences were analyzed to determine
the erceived performance benefits of the two groups.

rA fk ANOVA performed on these difference scores was
mar initlly si nificiint (Wilks hmbda = 0.49, E (15,28)
= 1.%6,~ < t?06). As shown in Table 2,where
univariate ANO’iAs showed statistictillv significiml
differences between the two groups, A~C students
alwa s perceived a greater Ieurning benefit than

c1resi ent students.

Signific:inc~

p<o,l~

p <0,06

p < O,Q()

Resident training is superior to ACC training with
res ect to both the duration of time needed for training

(1’an the percentage of students who complete the
training. Completion of the equivalent amount of
content material to that taught in the ACC coJrse is
accomplished in two weeks at resident school, ACC
admirrlstration took 3] weeks. Further, the drop-out
ra~e at the resident school is quite low (5’%c or less)
compared with iI 36% drop-out raie via ACC,

Table 2

Atsa
RswGf.u

WULLSLUE Q

Rear Operations 1,12s (064) 0.136 (1.13) 5.73 0.02

Airfield Damage
Repair 1,875 (0,83) 0.409 (1.13) 13,40 0,01

Pipelines 1,500(1,60) 0.452 (1,13) 4.69 0.04

Asphalt
Production I,N75 (0,99) 1.2S(-) (1,09) 2!00 (),16

I:lcxi(j!c
PilV~rTIClllS 2 12s (0499) ()!932 ( 1,07) l’,r\7 (),() I

I]ridging (),625 (().~2) ().5(N) ( 1,08) (),()8 (),77

I{()[Id\ illld
Airfields 2,250(1,17) (),W ((),99) 15,42 (),() 1

Note: Scores were ol)tiilncd by Suhtriicting prc-cfmrfc ril[itlgt from pl}il.~xmrx r:ltings,
R:lting$ were hil$l’d 01111 1.5 SCillC,
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Cosl dala were cornpu[ed sepfiralely for ( I )
converting an exis[ing course for delivery by .ACC, and
(2) execu[ing e~ch iteration of the course. Figure I
shows the toml course conversion, start-up (equipmen[
purchase and instructor training), and recurring costs
over locourse i[erulions. Initially, resident und ACC
(developed within government) costs are similar, wilh
ACC (contrtictor-deveto ed) COSISbeing nearly twice as

Emuch. However. when t e costs of conversion und
execution are amor[i~.ed. ACC (contractor) becomes
less cos[ly [h~n resideni [ruining tifler four c(~ursc
iterations, Afler five ilerulions. ACC (within
governrnenl) would save 43% und ACC (con[raclor)
would stive 2%.

Cost-effectiveness (CE) ralios were cornpu[ed by
combining [he cost and cornple[mn rale dtilfi according
to the following formula:

The ralio was gretitest for AK de~eloped by

!

overnment slaff ( 1.18), second for resldenl lrfiining
0.d2), ond luwt’s[ for ACC developed by contractor

Slaff (o.rM).

CONCLUSlONS APJD RMX331hlllNDAT10NS

In [his pu er, i[ h~$ hcen demons[ra[ed Ihul AC’C
rcourses are e fcclive, as compared wilh resident

pro rams, with res ecl m actual und perceived

fi
rCT ormancc, AL’ F Courses sui[ \lu Jenls’ needs for

exibili[y of schedu’, ng und are enerully more
?available 10 a wider range of R . \ludenls thtin are

residenl programs, Further, Ihe CO$Icffeclivenew of
conwactor-deve toped ACC programs is $imllur I() IhiI[
of resicfenl school. in spile of lower Ihroughpul,

Coat (SK)

ACC is very effcclivc in mcc[ing the needs of [he
RC becuusc il can do lhc following:

● overcome geogruphicdl dispersion und tow densi[y
mililary occuputiondl ~peciislt tr~ining

(1requirements by bringing SILI en!s loge[her
remolely.

m s[re[ch [raining resources (ins[ruc[ors) by m~king
an instructor in one Iocti!ion availuhle to
s[udenls in muny Iocalions,

m accommod~te civilian and persmml commi[rnen[s
because of its asynchronous nature, and

~ provide a means for mainliiining Army contacts.

However, our experiences with developing and
implementing [his cour~e htive shown that ACC courses
will not he successful unless certain im Iemenlation

1’requirements are met, including the fo lowing:

■ providing each s[udent with a suitably equi ped
!computer, preferably a portable ralher t an a

desktop model;

● providing well-supporied, well-documented
software 10 support communications,
corrferencing, and special applications;

,,
8 giving speciti! utlenllon 10 Ioglsllcal coordintition.

including uccess m telephone lines and adequ~le
power supplies;

● selting deddiines for completion of activities am!
providing both incentives and penalties to
encourage compliilnce;

● being a~ressive in [he application of motivational
techniques, such as performance feedback;
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● orienling sluden[s 10 Ibe nature of activities and
explicitly slating requirements;

● scheduling the course to accomrnodute civilian jobs,
family commitments, and other mili[wy duties;

8 using a variet of media, including both group and
Yindividual earnin activities, for the presentation

of irt..[ruction; anCf’

● providing sup ort communications (i.e., a telephone
Rhotline), w ich are available during hours when

sludents are most likely m he working on the
course.

Based on the results found in the implementation
test, ACC appears to be able to provide acceptable
throu hpu[, performance, and availability at reasonable
cost. h e use of ACC for Army training should he
further pursued,
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